BE IT KNOWN that I, Bruno AEBERHARD, have invented 
certain new and useful improvements in 

ELECTRIC POWER TOOL WITH A PLURALITY OF OPERATIONAL 
COMPONENT GROUPS ACCOMMODATED IN SEPARATE HOUSINGS 

of which the following is a complete specification: 
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BACKGROUND OF THE INVENTION 



The present invention relates to an electric power tool with a 
plurality of operational component groups accommodated in separate 
housings, wherein the individual housings are axially coupled in series to one 
another. 

Such an electric power tool is disclosed for example in U.S. 
patent no. 4,791,833. In accordance with this patent, a motor housing is 
coupled with a transmission housing of an electric power tool through a 
screw connection. Screw connections require relatively high mounting 
expenses. The housings which accommodate different operational 
component groups of an electric powertool are conventionally composed of 
synthetic plastic, since the synthetic plastic provides the advantage of lighter 
weight and easier manufacture. The electric power tools are often subjected' 
to high mechanical loads. In the case when the electric power tool with a 
height from 1m to 2m holds, in certain conditions the housing in which the 
drive spindle of the power tool is supported, it does not withstand the 
occurring transverse forces. 



SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide 
a hand power tool of the above mentioned general type, which is simpler to 
manufacture and to mount and in addition is very robust against mechanical 
loads. 

In keeping with these objects and with others which will 
become apparent hereinafter, one feature of the present invention resides, 
briefly stated in an electric power tool, comprising a plurality of operational 
component groups; a plurality of separate housings which accommodate 
said operational component groups, said housings being couplable with one 
another in series, at least one of said housings being composed of a 
synthetic plastic casing which is reinforced with a metal sleeve. 

When the electrical power tool is designed in accordance with 
the present invention, the synthetic plastic casing provides for a possibility 
of a very simple realization for manufacture of operational elements, such as 
threads, projections, extensions and the like, for example by conventional 
synthetic plastic injection molding technique. 
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The metal sleeve which reinforces the synthetic plastic casing 
provides for a sufficiently high stability, which protects the housing from 
destruction in the event of a very high load applied to the electric power tool. 

In accordance with an advantageous embodiment of the 
present invention, the metal sleeve is embedded in the synthetic plastic 
casing. This can be done by injection molding of the synthetic plastic casing 
around the metal sleeve. 

In accordance with a further feature of the present invention, 
the metal sleeve is preferably bringable in engagement with a holder, which 
is provided for the coupling of the housings. Therefore the forces which act 
on the metal sleeve are distributed via the holder to the other housings, so 
that the load of the individual housings smaller. 

In accordance with another feature of the present invention, a 
very simple holder from the mounting point of view, for coupling the housings 
which are arranged axially one behind the other, has a spring-elastic belt, 
which is placeable outwardly around one of the housings so as to at least 
partially coaxially surround the housing. A plurality of gripping arms extend 



from the belt in an axial direction and have ends engageable with one or 
several housings which adjoin the housing surrounded by the belt. 

A first housing which accommodates a drive component group 
can be coupled with a second housing which accommodates a transmission, 
and the second housing can be coupled with a third housing for 
accommodating the means for guiding and supporting a driven shaft. 
Preferably, the holder is placeable around the second housing, and the 
holder is provided with gripping arms which are engageable with the first 
and/or the third housing, so that by providing the engagement a force- 
transmitting and/or form-locking connection between the gripping arms of the 
holder and the metal sleeves associated with the first and/or second housing 
is provided. 

In accordance with another preferable embodiment of the' 
present invention, the advantageous connection of the individual housings 
can be performed through a bayonet-look connections. 

In accordance with a further advantageous embodiment of the 
holder, the ends of the gripping arms are formed as arresting hooks and the 
housings are provided with arresting means, with which the arresting hooks 
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can be brought in engagement. It is advantageous when in the wall of the 
at least one housing, both in its synthetic plastic casing and also its metal 
sleeve, throughgoing slots are provided for engagement of the arresting 
hooks. 

The novel features which are considered as characteristic for 
the present invention are set forth in particular in the appended claims. The 
invention itself, however, both as to its construction and its method of 
operation, together with additional objects and advantages thereof, will be 
best understood from the following description of specific embodiments when 
read in connection with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a perspective view showing a plurality of housings 
with operational structure groups of an electric powertool, which are coupled 
with one another; 

Figure 2 is a perspective view of a holder placeable on the 
housing of the inventive electric power tool in accordance with the present 
invention; and 

Figure 3 is a perspective view of a housing with an embedded 
metal sleeve, of the electric power tool in accordance with the present 
invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 



An electric power tool, for example a power screwdriver or a 
power drill, conventionally includes a plurality of operational component 
groups. Such operational component groups can include a drive unit, for 
example an electric motor, a single-stage or a multi-stage transmission unit, 
and a unit for holding and supporting a driven shaft, which is connected with 
a tool holder for example for holding of a screwing bit or a drilling and for 
transmission of rotation thereto. 

As schematically shown in Figure 1, each operational 
component group is accommodated in its own housing 1,2,3. The drive unit 
is located in a first housing 1 . The transmission is located in the second 
housing 2 which is connected to the housing 1 . The holders and bearings 
for the driven shaft 4 of the electric hand power tool or a spindle arresting' 
device or an adjusting mechanism for a selection between screwing, drilling 
or impacting are located for example in a third housing 3 which follows the 
second housing 2. 

The three housings 1,2,3 are located axially in series one after 
the other and connected with one another in a force transmitting and/or form- 
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locking manner. A simple coupling for the three housings 1,2,3, which does 
not require mounting tools, can be realized through bayonet connecting 
devices. The bayonet connection mounting tools are well known in the art, 
they are not described here in detail and not shown in detail in the drawings. 
The housings 1, 2, 3 shown in Figure 1 have a cylindrical cross-section. 
However, the invention is not limited to this housing shape, and instead can 
be used with other housing shapes as well. 

When the housings 1, 2, 3 are not screwed with one another 
but instead are axially coupled with one another, a holder 5 is provided for 
reliably connecting the housings with one another and thereby prevent their 
loosening. The holder 5 can be placed on the housings 1 , 2, 3 without the 
use of a tool. Figure 1 shows the holder 5 which is placed on the housings 
1,2,3 coupled with one another. A complete holder can be seen in Figure 
2 on a perspective view of the holder 5, released from the housings 1,2,3. 

The holder 5 has a spring-elastic belt or strap 6. The belt 6 is 
formed so that it can be placed outwardly around one of the housings, to at 
least partially coaxially surround the housing. Since the housing 2 around 
which the belt 6 of the holder 5 is wound, has a cylindrical shape, the belt 6 
has the shape of a circular arc. The belt 6 does not form a completely 
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closed circle, but instead is open at one side, so that it can be slid laterally 
onto the housing 2. Because the belt is spring-elastic, a certain clamping 
action is produced for the belt 6 on the outer periphery of the housing 2. 
When the housing 2, on which the holder 5 must be placed, has another 
shape which deviates from a circular cross-section, the belt 6 must also be 
provided with a corresponding shape which deviates from the circular arc. 

Three gripping arms 7, 8, 9 and 1 0, 1 1 , 1 2 branch from the belt 
6 in an axial direction toward the first housing 1 and toward the third housing 
3, which housings are located near the second housing 2. In the 
embodiment of the holder 5 shown in the drawings, the gripping arms 7, 8, 
9 branch in the device longer than the gripping arms 10,11,12 which branch 
in the opposite direction. The different lengths of the gripping arms 7, 8, 9 
and 1 0, 1 1 , 1 2 are not absolutely necessary. The length of the gripping arms 
depend on the location where the belt 6 surrounds the housing 2. The 
gripping arms 7, 8, 9, 1 0, 1 1 , 1 2 in any case have such a length that they can 
reach the corresponding neighboring housing 1 . 

Inwardly oriented arresting hooks 1 3, 14, 1 5 and 1 6, 1 7, 1 8 are 
provided at the ends of the gripping arms 7, 8, 9 and 10, 11, 12. The 
arresting hooks 13, 14, 15 of the gripping arms 7, 8, 9 extend toward the 
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third housing 3, engage over a shoulder 19 which is formed in the third 
housing 3 and extends around it. The arresting hooks 16, 17, 18 of the 
gripping arms 10,11,12 which extend to the first housing 1 engage a circular 
groove 20 which is provided on the periphery of the first housing 1 . 

In deviation from the shown embodiment, the means for 
arresting the gripping arms 7, 8, 9, and 10, 1 1 , 12 can be formed in another 
desirable way. With the spring-elastic properties of the gripping arms 7, 8, 
9, and 1 0, 1 1 , 1 2 with the arresting hooks 13,14,15,16,17,18, the holder 
5 provides a certain pulling action on the first housing 1 and the third housing 
3 in direction to the central second housing 2, and ensures a reliable seat of 
the three housings 1 , 2, 3 in the axial direction. 

In the embodiment shown in Figures 1, 2, the holder 5 is 
formed so that its gripping arm 7, 8, 9 and 10, 1 1 , 12 engage both the first 
housing 1 and the third housing 3. When only two housings must to be fixed 
by the holder 5, the gripping arms are formed so that on the one hand they 
engage with the housing around which the belt 6 of the holder 5 is wound, 
and on the other hand they engage with the neighboring housing. 



Figure 3 shows a perspective view of the housing 3, which 
receives the holder and the bearing for the driven shaft 4. The housing 3 is 
composed of a synthetic plastic casing 28 which is reinforced with a metal 
sleeve 29. Preferably, the metal sleeve 29 is embedded in the synthetic 
casing 28. The metal sleeve 29 is composed for example of a deep drawn 
steel, around which the synthetic plastic casing is injection-molded. The 
metal sleeve 29 must not be necessary embedded in the synthetic plastic 
casing, but instead it can be placed on the inner side or on the outer side of 
the synthetic plastic casing 28. For the electrical insulation, however the 
embedding of the metal sleeve 29 in the synthetic plastic casing 28 is 
preferable. By reinforcing of the synthetic plastic housing 3 with the metal 
sleeve 29, the housing 3 obtains a very high breaking strength. 

In the embodiment shown in Figure 3, a part of the metal 
sleeve 29 has a cylindrical shape, and three arms 25, 26, 27 extend from the 
cylinder correspondingly into the regions of the synthetic plastic casing 28 
which is provided with slots 22, 23, 24. The arresting hooks 13, 14, 15 of the 
gripping arms 7, 8, 9 of the holder 5 engage in the slots 22, 23, 24. The slots 
22, 23, 24 extend through the arms 25, 26, 27, so that the arresting hooks 
1 3, 1 4, 1 5 of the holder 5 engage not only in the synthetic plastic casing 28, 
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but also in the metal sleeve 29. Thereby the holder 5 with the metal sleeve 
29 obtain a form locking and/or a force transmitting connection. 

Because of the above mentioned connection, the forces which 
for example in the case of the electric power tool are transmitted from the 
driven spindle 4 to the housing 3, are distributed via the metal sleeve 29 to 
the holder 5 and via the holder to the further housing 2. With the presence 
of the metal sleeve 29 which reinforces the synthetic plastic casing 28 of the 
housing, in cooperation with the holder 5, forces which act on the housing 3 
which supports the drive spindle 4 are substantially absorbed, so that the 
breaking risk for the synthetic plastic casing 28 of the housing 3 is 
significantly reduced. 

It will be understood that each of the elements described 
above, or two or more together, may also find a useful application in other' 
types of constructions differing from the types described above. 

While the invention has been illustrated and described as 
embodied in electric power tool with a plurality of operational component 
groups accommodated in separate housings, it is not intended to be limited 
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to the details shown, since various modifications and structural changes may 
be made without departing in any way from the spirit of the present invention. 

Without further analysis, the foregoing will so fully reveal the 
gist of the present invention that others can, by applying current knowledge, 
readily adapt it for various applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential characteristics of the 
generic or specific aspects of this invention. 

What is claimed as new and desired to be protected by Letters 
Patent is set forth in the appended claims. 
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